Regulated expression of Wnt family members during neuroectodermal differentiation of P19 embryonal carcinoma cells: overexpression of Wnt-1 perturbs normal differentiation-specific properties.
The P19 embryonal carcinoma (EC) cell line represents a useful model system for analysis of neural development and differentiation processes that are difficult to study in mammalian embryos. Since many members of the Wnt family of signaling molecules are expressed in the developing as well as adult nervous system, we have examined expression of these genes in P19 cells. Analysis of the mRNA accumulation profiles for Wnt genes during retinoic acid (RA)-induced neural differentiation of P19 cells showed that nine Wnt family members were expressed in a regulated manner during this process. Most were induced by RA treatment, and some were also expressed in undifferentiated P19 cells. Since Wnt-1 is not expressed in undifferentiated P19 cells but is induced during neuroectodermal differentiation we have generated P19 cell lines that overexpress Wnt-1 in the absence of RA treatment, in order to address the role of Wnt-1 in P19 differentiation. In the presence of ectopic Wnt-1, expression of other endogenous Wnt genes, which serve as early differentiation markers in this system, were induced without RA, which is normally required for appearance of these gene products. Furthermore, ectopic expression of Wnt-1 resulted in a loss of SSEA-1 antigen expression, a marker of undifferentiated P19 cells. Similarly to the parental cell line, addition of RA to P19 cells overexpressing Wnt-1 induced the neuroectodermal pathway, but expression of cell type-specific markers such as MASH-1, HNK-1, and GAP-43 was diminished and the morphology of neuronal processes, stained with an antibody to neurofilament, was abnormal. These data suggest that Wnt-1 itself can induce some aspects of early neuroectodermal differentiation and, furthermore, that the correct timing of Wnt-1 expression is necessary for proper RA-induced expression of the neural phenotype.